to 250 µM, frozen in liquid nitrogen in small aliquots and stored at -80°C. MCT-1 alone was purified as described previously (Tempel et al., 2013) .
To express N-and C-terminal fragments of DENR, bacterial cells carrying plasmid pET28-NDENR(11-98) or pET28-CDENR were grown and induced as described above. Cells were lysed and proteins were loaded on the HisTrap HP column (GE Healthcare) equilibrated with the buffer containing 20 mM Tris-HCl, pH 7.4, 100 mM KCl, 5 % glycerol, 20 mM Imidazole, 2 mM β-mercaptoethanol). Proteins were eluted from the column by linear gradient of Imidazole (20-500 mM) in the same buffer. Purified proteins, and T7-C-DENR , were used in the binding (pull-down) assay. To remove His-T7 tag from these proteins, proteins were incubated with the His-tagged TEV protease for 48 hours at 4°C and loaded on the HisTrap HP column to remove the protease and tags cleaved. Flowthrough fraction was loaded on the HiTrap Q HP column (GE Healthcare) equilibrated with the buffer containing 20 mM Tris-HCl, pH 8.5, 100 mM KCl, 5 % glycerol, 2 mM DTT. Proteins were eluted from the column by linear gradient of KCl (100-1000 mM) in the same buffer.
Further purification on the Superdex 75 column (GE Healthcare) was performed as described above.
Human cell growth. Cells HEK293T/17 SF were purchased from ATCC (ACS-4500).
Originally cells were seeded in HEKPlus SFM (ATCC) medium supplemented with 8 mM glutamine, 0.1% (v/v) Pluronic® F-68, 100 U/mL of penicillin and 100 µg/mL of streptomycin (Life Technologies). The Erlenmeyer flasks (ThermoFisher) were placed in a humidified 37 °C shaking incubator (125 rpm) supplemented with 8% (v/v) CO2. Large-scale preparation of cells was done in the 22 liters Cellbag Bioreactor Chamber using WAWE™ 50 bioreactor system (GE Healthcare) according to the manufacturer's instructions. Briefly, 1 liter of HEK293T/17 SF cells (3x10 6 cells/ml) was added to 4 liters of FreeStyle™ 293 media supplemented with 1 % Pluronic® F68 (Life Technologies), 100 U/ml of Penicillin-Streptomycin (Gibco), 1 % GlutaMax™ (Gibco) and incubated at 37°C. When the cell density reached about 3x10 6 cells/ml, 20 more liters of preheated to 37°C media with supplements (as above) were added to the cell bag and cells were grown for 4-5 days until the cell density reached 3x10 6 cells/ml. 20 liters of cells were collected from the bag, cells were pelleted by centrifugation at 1100 g for 15 min at 4°C, frozen in liquid nitrogen and stored at -80°C. 20 liters of fresh media with supplements preheated to 37°C were added to remaining 4 liters of cells in the bag and cells were grown again as described above. Total of 100 liters of cells were grown.
Purification of 40S ribosomal subunits from HEK293T cells. 50 g of frozen cells were resuspended with 100 ml of buffer HEKB (10 mM HEPES-KOH (pH 7.5), 100 mM KCl, 10 mM sucrose, 20 mM HEPES-KOH (pH 7.1), 200 mM NH4 acetate, 300 mM KCl, 10 mM Mg acetate, 5 mM DTT). Further purification of the ribosomal subunits was performed as described earlier (Lomakin and Steitz, 2013) . Purified 40S subunits were concentrated to 230 U ml -1 (OD260 nm) and dialyzed against buffer H100 (10 mM HEPES-KOH, 100 mM KCl, 2.5 mM Mg acetate, 2 mM TCEP, pH 6.9). Small aliquots were frozen in liquid nitrogen and stored at -
80°C.
In vitro binding assay. Pull-down analysis was carried out as described (Lomakin et al., 2006) . 20 µg T7-tagged protein, T7-N-DENR (11-98) or T7-C-DENR (110-198), were immobilized on 10 µl T7-antibody agarose (Novagen®) by incubation in 100 µl buffer containing 20 mM TrisHCl, pH 7.5, 100 mM KCl, 5 % glycerol, 2 mM DTT, 0.5% Triton X-100 at 25°C for 5 min followed by the addition of 20 µg BSA (New England BioLabs Inc.) and incubation for 10 min.
Beads were washed 3 times with 300 µl of the same buffer. Then, 20 µg of the untagged N-DENR (11-98) or MCT-1 were added to immobilized proteins and incubation was continued for 15 min. Beads were washed again and bound material was analyzed by SDS-PAGE electrophoresis.
Complex formation. Before crystallization, 40S-DENR-MCT-1 complex was formed by mixing ribosomes and DENR-MCT-1 to final concentrations of 2.5 µM and 10 µM, respectively.
NH 4 Cl, NH 4 acetate, Mg acetate and TCEP (pH 7.1) were added to a final concentration of 50, 50, 2.5 and 2.5 mM each, respectively. Mixture was incubated for 1 h at room temperature for crystallization setup.
Crystallization and cryoprotection. Crystals were grown in 24-wells siting-drop plates using the vapour diffusion technique. 3 µl of 40S-DENR-MCT-1 were mixed with 3 µl of reservoir Data collection and processing. Data collection was carried out at 100 K at beamline 24ID at the Advanced Photon Source. A complete data set was collected from a single crystal. Data were integrated and scaled with the XDS program package (Kabsch, 2010) . The crystal belongs to the P2 1 monoclinic space group and contains six 40S ribosomal subunits per ASU ( Table S1 ).
The structure was solved by molecular replacement using PHASER from the CCP4 program suite (Winn et al., 2011 ). The search model was generated from the previously published structure of human 80S ribosome (Khatter et al., 2015; Quade et al., 2015) (Protein Data Bank entries 4UG0 and 5A2Q). Both the 60S subunit and the HCV RNA were excluded from the search model. Before refinement all B factors in the model were set to an isotropic B of 80. The initial molecular replacement solution was refined by rigid-body refinement with the 40S subunit split into multiple domains (Table S2) , followed by five cycles of grouped TLS and grouped B-factor refinement using PHENIX (Adams et al., 2010) . Bulk solvent correction was applied as recommended (Rees et al., 2005) . After initial refinement, the difference electron density corresponding to C-DENR and MCT-1 became clearly visible in the difference electron density map (F o -F c , Figure S1A ). The structure of C-DENR was modeled based on sequence homology using I-TASSER server and then manually fitted in the electron density map (Yang and Zhang, 2015) . The crystal structure of human MCTS1 (Tempel et al., 2013 ) (PDB entry 3R90) was also docked into the corresponding electron density, followed by refinement using PHENIX. Phases were improved by interactive cycles of inter-crystal 6-fold NCS averaging using the program DMMULTI from the CCP4 program suite (Winn et al., 2011) . -185, 214-315, 335-525, 560-690, 740-1209, 1690-1700 
